The prolonged use or abuse of voice may lead to vocal fatigue and vocal fold tissue damage. School teachers routinely use their voices intensively at work and are therefore at a higher risk of dysphonia.
Introduction
Prolonged use or abuse of the voice can cause symptoms such as hoarseness, weak voice and sore throat. These may subsequently lead to vocal fold tissue damage and consequent dysphonia [1] . Teachers, due to their use of voice as the primary tool of their trade, are particularly at risk. Previous studies have reported a prevalence of voice disorders among teachers between 11 and 81% [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] . A recent systematic review has attributed this wide prevalence range to the use of different assessment tools and definitions of dysphonia (such as the presence of vocal symptoms or medical diagnosis) [12] , although variations in environmental and social factors in different parts of the world may also play a role. Dysphonia among teachers has been linked with years of teaching [13] , female gender [8, 11, 14] and speaking in a noisy environment [15] . Reluctance to seek professional help and the paucity of information available to teachers on the recognition and prevention of dysphonia are also recognized as important factors [9] . Dysphonia in teachers has been recognized mainly in the USA and Europe [12] although recent studies are available from Brazil [11, 16] , Singapore [2] and Taiwan [17] . There is a paucity of data from developing countries, particularly from Africa. The prevalence of dysphonia among teachers in developing countries such as Nigeria may be higher than in developed countries due to the relatively poor infrastructure of schools, limited technical teaching equipment and a higher pupil:teacher ratio. The aim of this study was to determine the self-reported prevalence of dysphonia among primary school teachers in Lagos, Nigeria, and to explore associated individual lifestyle and work environmental risk factors.
Methods
We undertook a cross-sectional study in Lagos State, Nigeria, between March and April 2011. Nineteen of the 21 public and private primary schools selected by convenience from seven districts (out of 23) agreed to participate. All teaching staff actively engaging in teaching and all non-teaching staff (secretaries, typists, clerks, security guards, messengers and canteen staff) from the same schools were eligible for the study. Head teachers and assistant head teachers were excluded, as they were predominantly involved in administrative and managerial tasks. The study protocol was approved by the Institute of Occupational and Environmental Medicine, University of Birmingham. Informed, written consent was obtained from all participants at the time of enrolment.
Information was collected by means of a self-administered questionnaire, either in English or interpreted in the local language for some non-teaching staff. The questionnaire was developed based on previous studies on voice disorder [3, 17] . Dysphonia was defined as the presence of at least one of the four most common symptoms (hoarseness, repetitive throat clearing, tired voice or straining to speak) identified in previous studies [4, 8, [17] [18] [19] . The questionnaire was initially piloted with five teaching and five non-teaching staff, randomly selected from five private and public schools, to assess the appropriateness of the questions and the questionnaire design. To assess the association between dysphonia and occupation as a teacher (contrasted with non-teaching staff), we fitted mixed effects logistic regression models, controlling for gender and age as well as potential confounders. These included smoking status (never, ever), alcohol intake (never, occasionally, at least weekly), caffeinated drink intake (seldom, regularly) and habit of singing (none, occasionally, daily). A random intercept was included to account for the clustering due to school type. A fixed effects logistic model was used to explore the factors associated with dysphonia among teachers and included school type (public, private), frequency of upper respiratory tract infection (seldom, often), teaching experience (tertile), class size (tertile) and the need to raise voice while teaching, in addition to the covariates in the previous model. All analyses were performed with Stata (version 11.2, Stata Corp., College Station, TX, USA). A two-sided P-value of <0.05 was considered statistically significant.
Results
Of the 443 questionnaires sent to teaching staff, 346 were returned, of which 341 were usable, an overall response of 77%. Of the 171 questionnaires sent to non-teaching staff, 155 (91%) were completed and returned. Twelve of the 19 schools included in the study were public schools, which when compared with private schools tended to be located closer to a main road with higher traffic volume, to be larger in size (in terms of numbers of classrooms and pupils) and to have a higher pupil:teacher ratio, although none of these differences were statistically significant (data not shown). Subject characteristics are outlined in Table 1 . Compared with non-teaching staff, teachers were older. The two groups did not differ in the proportion of subjects reporting smoking, alcohol and caffeinated drink intake. A significantly higher proportion of the teachers reported symptoms of voice disorder than non-teaching staff. Dysphonia (defined as often or very often having episodes of any voice disorder symptom) was found in 42% of the teachers, compared with 18% among the other staff ( Table 1 ). The association between being a teacher and the presence of dysphonia remained after controlling for known risk factors (odds ratio [OR] = 3.65; 95% confidence interval [CI]: 2.09-6.38). Regular caffeinated drink intake was independently associated with dysphonia (OR = 2.56; 95% CI: 1.53-4.28). Table 2 ). These associations remained unaltered when a random intercept of school type was fitted in the model (data not shown).
Discussion
This study found a higher prevalence (42%) of voice disorders in Nigerian school teachers than the range (11-32%) reported for teachers in Europe and the USA [6, 11, 13] . The combination of a high prevalence of voice disorders and the number of primary school teachers in countries such as Nigeria highlight the need to understand the role and importance of local social as well as environmental risk factors for voice disorders. There are some limitations to this study. The crosssectional design limits the evaluation of causality. We were unable to differentiate between voice problems arising outside work that were aggravated by occupation and those that were caused primarily by teaching. The lack of a standard definition of dysphonia might have affected the comparison between this study and previous ones. Among teachers, no significant association was found between voice disorders and age or years of teaching. This may be explained by the 'healthy worker effect'. Furthermore, the questionnaire in this study was distributed to teachers during school hours so that teachers who were absent, possibly due to ill-health, were excluded from the study. Although smoking has been recognized as a risk factor for voice disorders, we were unable to comment on a possible contribution here as only 2% of teachers in our sample reported having ever smoked.
Teachers who consumed caffeinated drinks were found to have a higher risk of dysphonia. Agents that dehydrate the larynx, such as caffeinated drinks, have been proposed as having an adverse effect on the voice [20] , although more recent studies did not find significant differences in phonatory performance associated with caffeine intake [21, 22] . The regular consumption of caffeinated drinks as a risk factor for dysphonia has not been studied extensively. To our knowledge, this is one of the first studies among teachers that shows a significant association between voice disorders and caffeinated drink intake. We also found respiratory tract infections to be a risk factor for dysphonia, corroborating earlier reports that linked upper respiratory tract disorders to poor classroom ventilation and chalk dust [16] . Other health problems associated with voice disorders, including gastritis [10, 11] and reflux laryngitis [2] , were not investigated in this study.
The symptoms (hoarseness and frequent throat clearing) experienced by teachers were reported to affect their communication ability. Teachers with voice disorders may be putting an increased load on the voice to compensate for these difficulties in communication, particularly when teaching in noisy classrooms. Problems with voice production and communication ability may also adversely affect teaching quality, teaching performance and job satisfaction [13, 18] . Smith et al. [8] reported that of teachers with voice disorders, 39% had to reduce their teaching activity.
In Nigeria, public schools are state funded, with more experienced teachers who receive higher salaries than their counterparts in private schools. However, private schools tend to have better facilities and environment. The majority of the public schools in this study were located closer to external noise sources, such as main roads with high traffic volume, and small businesses, such as woodworking shops, which conduct the majority of their work outdoors. Despite these differences in classroom size and location, school type was not found to be a significant factor for voice disorders among teachers.
The interaction and impact of environmental factors on voice disorders among teachers is complex and can only be fully understood through larger studies with more detailed assessment of environmental factors, such as noise levels and ventilation, in each school. The background noise levels in classrooms depend both on the external environment and activities in which the children are engaged. A difference of up to 20 dB (A) has been reported between the quietest and noisiest activities in primary schools in London [23] . In Nigeria, because of the higher ambient temperature, a number of schools have classrooms with wooden shutters rather than windows, so that noise and dust levels in classrooms more directly reflect the local external environment than in the UK.
In conclusion, there is a high risk of dysphonia among Nigerian primary school teachers. The most important personal risk factors were regular consumption of caffeinated drinks, upper respiratory tract infection and frequent raising of voice during teaching. The influence of environmental factors (e.g. noise and airborne dust or fumes) on voice disorders needs to be investigated further, as the local external environment may have some influence on the school teaching environment.
Key points
• In this study, primary school teachers in Nigeria were at a high risk of developing dysphonia.
• Regular intake of caffeinated drinks, upper respiratory tract infection and raised voice during teaching were associated with risk of dysphonia.
• Future studies should investigate the impact of local environmental factors on voice disorders in teachers.
